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furnaces for the production of zinc oxide, either as a pigment or as an impure product to be returned to the distilling furnaces. The surplus coal in the residues is usually sufficient for the execution of this process, which serves to extract about five-eighths of the zinc remaining in the residues, when the latter assay about 7 per cent Zn. This process is used extensively by American smelters, who owing to their low-temperature distillation have richer residues than occur in good European practice. If the residues contain much silver this process would be inadvisable for the silver would largely be lost.
The electrothermic smelting of zinc ore need be referred to but briefly, for only in Scandinavia has it become a commerical art. The metallurgical principles of zinc distillation obtain in electrothermic smelting just as they do in the ordinary pyrometallurgy. There are two large plants in Scandinavia, viz. at Trollhattan in Sweden and at Sarpsborg in Norway. Besides these, there are one or two small plants. A new plant is being built at Glomfjord. This is to have capacity for smelting 60,000 metric tons of ore per annum. At the end of 1921 it had not been completed, but construction was well advanced. The electric furnaces used for ore smelting in Scandinavia are resistance furnaces, and are designed and run as combined zinc and lead smelting furnaces, both zinc and lead being obtained in the same operation, the gangue of the ore being fluxed and drawn off as slag.
In the smelting at Trollhattan until within a year or two the idea was to condense spelter directly from the distillation furnace. In so doing there was experienced the common difficulty in the matter of condensation, an unduly large proportion of the zinc being condensed as blue powder. We know now that that is inherent to any zinc ore reduction and distillation process that m carried on continuously. The common process is conducted intermittently and in stages. In the first stage there is an expulsion of oxidizing gases. After they have been driven off, and when the effluent gas becomes essentially carbon monoxide the temperature of the furnace is raised to the point of zinc reduction and distillation, and in such an atmosphere condensation of the zinc mainly as spelter can be effected. In a furnace operated continuously there can be no such control of gaseous conditions, and as fresh ore is charged into the furnace there is a constant development of oxidizing gases, and coincidentally there is more or less dusting. The entrainment of mechanical dust with the stream of gas and vapor constitutes an additional condition adverse to condensation as spelter. The continuous reduction, distillation, and condensation of zinc (as spelter) t requires therefore the conditions of a two-stage operation, just as there is in the common pyrometallurgy. With a continuously operating furnace there must be either a preliminary stage of pre-reduction in another furnace, or there must be a subsequent stage of blue powder retreatment, also in another furnace. Whichever be the choice, there are two stages or two steps.
The Trollhattan metallurgists adopted the method of (1) reduction, and distillation and (2) blue powder retreatment. The latter was done by redistillation in an electric furnace, but this was found to be unduly expensive. The discovery was then made that the blue powder could be melted down in a comparatively inexpensive way if subjected to heating to the melting point of zinc and at the same time to a rubbing action.
In the new process recently developed at Trollhattan, which is also to be